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A prospective multicenter surveillance program on yeast bloodstream infections was implemented in the
Paris, France, area without restrictions on ward of hospitalization (intensive care unit, hematology, and
surgery) or age (adults and children). The present analysis concerns 2,618 isolates collected over 7 years from
2,441 patients. Centralized species identification and antifungal susceptibility testing using the EUCAST
methodology were performed. Almost 10% (232/2,441) of the patients had recently (=30 days) been treated with
antifungal drugs. We analyzed the effect of recent exposure to fluconazole (n = 159) or caspofungin (n = 61)
on the proportions of the five major Candida species. For both drugs, preexposure was associated with a
decreased prevalence of Candida albicans in favor of less drug-susceptible species (C. glabrata and C. krusei for
the former and C. parapsilosis and, to a lesser extent, C. glabrata and C. krusei for the latter; P = 0.001). In the
multivariate analysis, the risk of being infected with an isolate with decreased susceptibility to fluconazole was
independently associated with an age of =15 years (odds ratio [OR] = 2.45; 95% confidence interval [CI] =
1.39 to 4.31; P = 0.002) and with recent exposure to fluconazole (OR = 2.17; 95% CI = 1.51 to 3.13; P < 0.001),
while the risk of being infected with an isolate with decreased susceptibility to caspofungin was independently
associated with an age <15 years (OR = 2.53; 95% CI = 1.43 to 4.48; P = 0.001) and with recent exposure to
caspofungin (OR = 4.79; 95% CI = 2.47 to 9.28; P < 0.001). These findings could influence future recom-

mendations for the management of candidemia.

Yeast fungemia, mostly due to Candida spp., is a public
health concern in medical practice (25, 30, 44). With the aim of
improving the prognosis of invasive candidiasis, changes in
clinical practices have recently occurred, with more antifungal
prophylaxis and earlier initiation of therapy to treat possible or
probable invasive fungal infections occurring both in hemato-
logical wards (8, 43) and in intensive care units (ICUs) (34).
Both types of wards have become the predominant hospital
setting for candidemia (6, 20, 33), with a proportion of up to
17.1% of Candida isolates being less susceptible or resistant to
fluconazole in ICUs (20). The 2009 updated guidelines of the
Infectious Diseases Society of America (IDSA) recommend
that an echinocandin or fluconazole be used as first-line ther-
apy for candidemia before identification of the causative spe-
cies in nonneutropenic patients (27) and that an echinocandin
be used in the case of exposure to fluconazole (preexposure to
caspofungin was not mentioned) (27).

Fluconazole use is associated with a decreased incidence of
candidemia in neutropenic patients with hematological malig-
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nancies (30, 41). Emergence of species with known decreased
susceptibility (Candida glabrata) or even resistance (C. krusei)
to fluconazole is observed in hematology populations receiving
prolonged fluconazole prophylactically (24, 46) as well as in
ICU populations (6, 33). However, lack of a shift is also re-
ported (21, 23, 35, 36). For caspofungin, acquired resistance is
reported anecdotally in susceptible Candida species recovered
from patients treated with caspofungin (9, 42). Caspofungin
usage was once associated with an increased incidence of in-
fections due to Candida parapsilosis, a species with known
decreased susceptibility to echinocandins (13).

Overall, global surveillance programs on yeast isolates re-
sponsible for fungemia worldwide do not report alterations in
the patterns of susceptibility to caspofungin or azoles over time
(29, 31) but do not record prior drug exposure. We thus eval-
uated the impact of recent exposure to caspofungin or flucon-
azole on candidemia epidemiology through a prospective sur-
veillance program implemented in 2002 (date of caspofungin
launching) in the Paris, France, area.

MATERIALS AND METHODS

Population studied. An active surveillance program (YEASTS) was imple-
mented in the Paris area by the National Reference Center for Mycoses and
Antifungals (NRCMA; Institut Pasteur) with participation of all (n = 27) short-
stay university hospitals (that included pediatric and adult departments, medi-
cine, surgery, solid organ and allogeneic hematopoietic stem cell transplant
programs, and two cancer centers). All episodes of yeast fungemia were re-
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2441 incident episodes 2516 isolates
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93 single infections

FIG. 1. Scheme showing the actual number of patients experienc-
ing incident episodes of yeast fungemia or recurrences involving single
or multiple isolates (mixed infections) and the corresponding number
of isolates studied at NRCMA.

corded, whatever the patient’s age and underlying disease. A standardized form
recording information on demographics, underlying conditions, treatment, and
outcome at day 30 was used through a secured website. The current analysis
concerns the episodes of candidemia (incident episode and first recurrence)
recorded during the first 7 years of the survey (October 2002 to September 2009).

Species identification and antifungal susceptibility determination. Upon re-
ceipt at the NRCMA, all isolates were checked for purity (BBL Chromagar;
bioMérieux, Marcy I'Etoile, France) and identified to the species level using
carbon assimilation profiles (ID32C system; bioMérieux). For uncommon
(<1.5%) species, the internal transcribed spacer 1 (ITS1)-5.8S-ITS2 region was
sequenced. In vitro susceptibility testing was performed according to the
EUCAST procedure (11). Fluconazole (Pfizer Central Research, Sandwich,
United Kingdom) was tested in RPMI 1640, while caspofungin (Merck & Co.,
Rahway, NJ) (10) was tested in AM3 medium (Difco, Becton-Dickinson, NJ).
Quality control strains (ATCC 22019, ATCC 6258) were included. Resistance
was investigated in isolates with caspofungin MICs of =0.5 mg/liter by sequenc-
ing the hot spot 1 (HS1) and HS2 regions of the fks! gene for Candida albicans
(10) and the HS1 region of the fks1, fks2, and fks3 genes for C. glabrata (18).

Definitions. The date of candidemia was the day on which blood was sampled.
An incident case corresponded to the first blood culture positive for a Candida
sp. Recurrences included isolation of the same species at least 10 days later or of
a new species with no time limit. Surgery or antifungal drug prescription (what-
ever their justification) occurring within 30 days prior to candidemia was re-
corded. Episodes involving Candida spp. and another genus were considered
mixed infections, but only the Candida spp. were kept for the analysis (three
cases involved C. albicans and Saccharomyces cerevisiae, C. parapsilosis and S.
cerevisiae, and Candida kefyr and a Geotrichum sp.). Hospitalization was catego-
rized into medical or surgical ICU and non-ICU wards. We used the EUCAST
threshold for fluconazole (MIC = 8 mg/liter) (12). In the absence of consensus
for caspofungin, we arbitrarily chose the previously selected threshold of 0.5
mg/liter for caspofungin since Candida isolates exhibiting MICs of =0.5 mg/liter
in AM3 medium had fks gene mutations (10).

Statistical analysis. Comparisons between groups were done using chi-square
or Fisher exact tests for categorical variables and the Student ¢ test or one-way
analysis of variance for continuous variables. For paired comparisons between
incident candidemia and first recurrence, the McNemar and signed-rank tests
were used for proportions and means, respectively. Tests for trends were per-
formed to assess changes over the study period. Characteristics associated with
infection by an isolate with reduced susceptibility to drugs were identified using
logistic regression models. First, all covariates with a P value under 0.25 in
univariate analysis were simultaneously entered into the regression model. Next,
covariates with the largest P values were iteratively removed from the model until
all of the covariates remaining in the reduced model had a P value under 0.05.
Data were analyzed using Stata statistical software (version 10.0; College Sta-
tion, TX).

RESULTS

Characteristics of the population. A total of 2,618 isolates
were recovered from 2,441 different patients during 2,441 ep-
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FIG. 2. Proportion of the five major Candida species responsible
for fungemia in patients with (n = 159) or without (n = 2,289) prior
exposure to fluconazole (P = 0.001) or with (n = 61) or without (n =
2,387) prior exposure to caspofungin (P < 0.001) (incident episodes
and recurrences are included).

isodes of incident candidemia and 97 recurrent episodes.
Mixed infections due to two or three species were recorded in
82 cases, including 4 during recurrences (Fig. 1). To avoid
autocorrelation, only the first episodes were considered when
the patients were analyzed.

The population studied included 2,315 adults (60% males;
mean age = standard deviation [SD] = 59 = 17 years; range,
15.1 to 99 years) and 126 children (59.5% males; mean age *
SD, 4.5 * 4.8 years; range, 0 to 15 years). Hospitalization in an
ICU (n = 1,153, 47.2%), recent surgery (n = 916, 38.0%), solid
tumor (n = 779, 31.9%), hematological malignancy (n = 442,
18.1%), HIV infection (n = 95, 4.0%), and solid organ trans-
plantation (n = 151, 6.2%) were the major underlying condi-
tions, together with the presence of a central venous catheter
(CVO) (n = 1,838, 75.3%).

Recent exposure to antifungal drugs was recorded for 232/
2,441 (9.5%) patients during incident candidemia and 55/97
(56.7%) patients during recurrences. Of note, the proportion
of children with recent exposure to antifungal drugs was higher
than that of adults during incident candidemia (21/126 [16.7%]
versus 211/2,315 [9.1%]; P = 0.008) and during recurrences
(5/7[71.4%] versus 50/90 [55.6%]; P = 0.695). The major drugs
prescribed before incident or recurrent candidemia were
fluconazole (136 [5.6%] and 32 [33%] patients, respectively),
caspofungin (50 [2.0%] and 16 [6.5%] patients, respectively), or a
combination of both (4 and 2 patients, respectively).

Influence of prior antifungal therapy on yeasts causing fun-
gemia. When the five major Candida species are considered
(incident episodes and recurrences included), their propor-
tions changed significantly when recent exposure (=30 days) to
fluconazole (159 isolates) or caspofungin (61 isolates) was re-
corded (P < 0.001) (Fig. 2). The proportions of species known
for their low MICs (C. albicans, Candida tropicalis) decreased
or remained stable, while the proportions of C. glabrata (18 to
29%) and C. krusei (3 to 8%) increased after prescription of
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TABLE 1. Antifungal susceptibility of the five most frequent Candida species responsible for bloodstream infections according to recent
exposure to fluconazole or caspofungin prior to diagnosis of fungemia®

No preexposure recorded

Exposure drug

Preexposure recorded

. Pb
and antifungal i:ﬁﬁét(;fs GMIC (mglliter) gﬁ;l&fs GMIC (mg/liter)
Fluconazole
Total 2,289 0.77 (0.71-0.83)° 159 2.31 (1.65-3.23) <0.001
C. albicans 1291 0.24 (0.23-0.24) 58 0.36 (0.25-0.51) 0.053
C. glabrata 413 13.97 (12.59-15.50) 46 18.05 (13.19-24.70) 0.129
C. parapsilosis 295 0.97 (0.86-1.08) 23 1.62 (0.99-2.64) 0.015
C. tropicalis 226 0.84 (0.70-1.00) 20 1.52 (0.76-3.01) 0.040
C. krusei 64 34.15 (29.88-39.02) 12 28.51 (10.78-75.41) 0.402
Caspofungin
Total 1920 0.07 (0.07-0.08) 61 0.16 (0.12-0.22) <0.001
C. albicans 993 0.05 (0.05-0.05) 13 0.09 (0.04-0.22) 0.252
C. glabrata 365 0.07 (0.07-0.08) 21 0.12 (0.08-0.19) 0.418
C. parapsilosis 299 0.28 (0.26-0.31) 19 0.32(0.23-0.45) 0.893
C. tropicalis 199 0.06 (0.05-0.06) 0
C. krusei 64 0.15 (0.13-0.17) 8 0.19 (0.11-0.33) 0.571

“ Recent exposure was <30 days prior to diagnosis of fungemia, and data for incident episodes and first recurrences are included. GMIC, geometric mean MIC.

? Mann-Whitney test.
¢ Values in parentheses are 95% Cls.

fluconazole and those of C. parapsilosis (13 to 31%), C. gla-
brata (18 to 34%), and C. krusei (3 to 13%) increased after
prescription of caspofungin. Overall, after exposure to flucon-
azole, fluconazole MICs increased significantly for all isolates
and more specifically for intrinsically susceptible species (C.
parapsilosis, C. tropicalis) but not for species with known de-
creased susceptibility to fluconazole (C. glabrata). In contrast,
the global caspofungin MICs increased significantly after ex-
posure to caspofungin but did not change specifically for any of
the five major species (Table 1).

When only incident candidemia is considered, several char-
acteristics distinguished patients reported to be recently ex-
posed to fluconazole or caspofungin from those who were not
(Table 2), including the age and risk factors for candidemia but
not the outcome. When the isolates recovered from patients
reported to be naive for antifungal drug exposure were com-
paring to those from patients with recent exposure to a drug,
the fluconazole MIC and both the fluconazole and caspofungin
MICs were significantly higher in the cases of preexposure to
fluconazole and caspofungin, respectively (Table 2). In the
multivariate analysis, the risk of being infected with an isolate
with reduced susceptibility to fluconazole was independently
associated with being over 15 years of age (adult) (odds ratio
[OR] = 2.45; 95% confidence interval [CI] = 1.39 to 4.31; P =
0.002) and with recent exposure to fluconazole (OR = 2.17;
95% CI = 1.51 to 3.13; P < 0.001). The risk of being infected
with an isolate with reduced susceptibility to caspofungin was
independently associated with being a child (OR = 2.53; 95%
CI = 1.43 to 4.48; P = 0.001) and with recent exposure to
caspofungin (OR = 4.79; 95% CI = 2.47 to 9.28; P < 0.001).
Of note, two C. albicans and two C. glabrata isolates recovered
from patients previously exposed to caspofungin during inci-
dent candidemia had high caspofungin MICs and harbored the
homozygous C1934A or C1933T mutation in the HS1 region of
the fksI gene, leading to S645Y or S645P substitutions in the
deduced protein sequences (10). For one of the patients, C.
parapsilosis was also recovered from the same blood culture.

One C. glabrata isolate recovered together with C. krusei
(caspofungin MICs = 1 and 0.5 mg/liter, respectively) from
one patient previously exposed to caspofungin harbored the
S629P substitution in the FKS1 protein sequence.

We then analyzed the subset of patients for whom two epi-
sodes of candidemia were available within 3 months (median =
14 days; interquartile range [IQR] = 9 to 62 days) and who
were recorded to be naive for antifungal exposure for the first
episode and recently exposed to fluconazole or caspofungin for
the second one. For those exposed to fluconazole, the propor-
tion of isolates with decreased susceptibility to fluconazole
increased between the first and the second episodes (5/30
[16.7%] versus 16/30 [53.3%]; P = 0.003), with modifications in
the proportion of C. albicans (17/30 [56.7%] versus 8/30
[26.7%], respectively) and C. glabrata (2/30 [6.7%] versus 10/30
[33.3%]; P = 0.002) isolates occurring and with significant
increases in fluconazole MICs for the 30 pairs of isolates con-
sidered (geometric mean MIC = 0.66 mg/liter [IQC = 0.33 to
1.31 mg/liter] versus geometric mean MIC = 3.48 mg/liter
[IQC = 1.48 to 8.17 mg/liter] for the first and the second
isolates, respectively; P = 0.045) being detected. The small
sample size (n = 14) prevented a similar analysis for caspo-
fungin-treated patients. Of note, though, for one patient ini-
tially infected with a caspofungin-susceptible (MIC = 0.06
mg/liter) C. glabrata isolate, the isolate recovered 19 days later
had a MIC of 1 mg/liter and harbored the fks! gene mutation
mentioned above.

DISCUSSION

Despite the apparent stability in the incidence of candidemia
and the constant predominance of C. albicans, there is still a
need to monitor the disease and track the emergence of resis-
tant species or isolates, especially in high-risk populations, in
order to better drive empirical antifungal therapy (25). Thanks
to a systematic recording of events taking place within 30 days
prior to candidemia, we showed here that recent exposure to
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TABLE 2. Characteristics of patients and Candida sp. isolates responsible for incident fungemia according to recorded or not recorded recent
exposure? to fluconazole or caspofungin

Group and characteristic

Recent exposure to fluconazole

Recent exposure to caspofungin

None recorded

None recorded

(n = 2,305) Recorded (n = 136) P (n = 2,391) Recorded (n = 50) P
Patients
Mean age (yr) 56.9 (56.1-57.8)¢ 50.7 (47.0-54.5) <0.001 56.9 (56.0-57.7) 42.7 (36.7-48.6) <0.001
Male gender” 1,392/2,305 (60.4) 78/136 (57.4) 0.528 1,435/2,391 (60.0) 35/50 (70.0) 0.189
Hematological malignancy” 411/2,305 (17.8) 31/136 (22.8) 0.168 414/2,391 (17.3) 28/50 (56.0) <0.001
Intensive care unit? 1,073/2,305 (46.6) 80/136 (58.8) 0.006 1,133/2,391 (47.4) 20/50 (40.0) 0.320
Central venous catheter? 1,723/2,305 (74.8) 115/136 (84.6) 0.010 1,793/2,391 (75.0) 45/50 (90.0) 0.012
After diagnosis of fungemia,
prescription of*:
Fluconazole 1,233/1,938 (63.6) 43/129 (33.3) <0.001 1,269/2,022 (62.8) 7/45 (15.6) <0.001
Caspofungin 393/1,938 (20.3) 52/129 (40.3) <0.001 424/2,022 (21.0) 21/45 (46.7) <0.001
Death before day 30° 859/2,185 (39.3) 54/134 (40.3) 0.856 892/2,271 (39.3) 21/48 (43.8) 0.552
Early death (<day 8)* 481/846 (56.9) 26/53 (49.1) 0.318 497/878 (56.6) 10/21 (47.6) 0.506
Isolates”
Mixed infection” 75/2,305 (3.3) 3/136 (2.2) 0.800 77/2,391 (3.2) 1/50 (2.0) 1.000
Non-C. albicans species’ 1,107/2,377 (46.6) 89/139 (64.0) <0.001 1,157/2,465 (46.9) 39/51 (76.5) <0.001
C. glabrata isolates” 393/2,377 (16.5) 35/139 (25.2) 0.011 413/2,465 (16.8) 15/51 (29.4) 0.023
Geometric mean MIC (mg/
liter) for the isolate
causing fungemia
Fluconazole 0.77 (0.71-0.83)° 2.14 (1.51-3.04) <0.001 0.80 (0.74-0.86) 2.17 (1.23-3.82) <0.001
Caspofungin 0.07 (0.07-0.08)“ 0.08 (0.07-0.09) 0.199 0.07 (0.07-0.07) 0.17 (0.13-0.23) <0.001
Episodes due to at least one
isolate with decreased
susceptibility to”:
Fluconazole 452/2,305 (19.6) 47/136 (34.6) <0.001 480/2,391 (20.1) 19/50 (38.0) 0.004
Caspofungin 121/1,854 (6.5) 10/106 (9.4) 0.231 119/1,910 (6.2) 12/51 (24.0) <0.001

“ The data indicate the number of individuals or isolates for whom the corresponding information was available/total number in the group (%).

> The total number of isolates studied during incident candidemia was 2,516.
¢ Values in parentheses in this row are 95% Cls.
4 Recent exposure was <30 days prior to diagnosis of fungemia.

caspofungin or fluconazole, the two major drugs recommended
for the first-line treatment of candidemia and for preemptive/
prophylactic treatment in high-risk patients, was associated
with changes in the epidemiology of the infection (22, 28).

This conclusion can be drawn because, despite the restricted
geographical area covered, the survey was perennial and mul-
ticentric and collected both clinical and mycological data with-
out bias of selection on the basis of age or underlying risk
factors. Of importance, the underlying conditions of the pop-
ulation studied here are representative of all major underlying
conditions reported so far for patients with candidemia in
various countries (2, 5, 7, 16, 40). Species identification and
antifungal susceptibility testing wusing the standardized
EUCAST methodology were centralized. The distribution of
Candida species, especially of the five major species in the
population naive of antifungal drug exposure, is in agreement
with previous reports, keeping in mind the wide variations
attributed to geographical differences and populations studied
(30). The slight modification in the EUCAST technique (AM3
rather than RPMI 1640 was used to test caspofungin) was
based on studies from our laboratory and others showing that
AM3 was superior to RPMI 1640 for testing of the suscepti-
bilities of both yeasts and filamentous fungi to caspofungin (3)
and that it better uncovered mutant strains with decreased
susceptibility to caspofungin (10).

We uncovered major changes in the epidemiology of candi-

demia. Indeed, not only did the species distribution change in
patients with recent exposure to fluconazole and also caspo-
fungin, but the overall susceptibility of the isolates to these
drugs decreased. Of note, though, this finding was not associ-
ated with an alteration in the recorded 30-day outcome.
Specifically, less susceptible or resistant species (i.e., C. gla-
brata and C. krusei) (32) were significantly more frequent in
case of recent fluconazole administration. Candida species
with decreased susceptibility/resistance to fluconazole repre-
sent 17.1% and 27.4% of isolates in recent studies in ICU
patients and hematology/cancer patients, respectively (20, 38).
In addition, they have been associated with reduced survival in
cancer patients with recent azole administration (17, 38, 45).
The relationship between the increased incidence of these spe-
cies and fluconazole prescription has been debated ever since
the introduction of fluconazole as prophylaxis in hematology
wards (1, 15, 33, 46) and in ICUs (14). Interestingly, recent
studies pointed out that a single dose of fluconazole was asso-
ciated with an increased risk of candidemia due to non-C.
albicans isolates (6) and noted a correlation between reduced
fluconazole use and decreasing incidence of non-C. albicans
candidemia (4). Previous fluconazole exposure also increased
the risk of fluconazole-resistant candidemia (26) in ICU pa-
tients (14), in adults with cancer (38), and during C. glabrata
candidemia (19). Here, we add evidence on the influence of
recent fluconazole prescription on the overall epidemiology of
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candidemia and during recurrences. Since recent studies failed
to uncover robust clinical parameters differentiating ICU pa-
tients infected by C. albicans versus non-C. albicans species (9,
21, 39), a careful recording of prior antifungal prescription is
necessary before species identification to adapt antifungal drug
prescription. Indeed, the 2009 IDSA guidelines recommend
that fluconazole not be used in case of previous azole exposure
(27).

A drastic shift in species causing candidemia was also found
after recent exposure to caspofungin. Candida parapsilosis,
known for its reduced susceptibility to echinocandins (re-
viewed in reference 42), was more frequent in patients recently
exposed to caspofungin, but this was also true for C. glabrata
and C. krusei. Protracted C. parapsilosis infections were seen
during caspofungin treatment in the pivotal clinical trial (25),
and the proportion of successful outcomes for C. parapsilosis
candidemia tended to be higher with 150 mg/day versus 50
mg/day of caspofungin (7). The outcome of C. parapsilosis
candidemia was also less favorable with anidulafungin than
with fluconazole (36). Several anecdotal reports showed ac-
quired resistance in normally susceptible species after expo-
sure to echinocandins (5, 12, 42), but only one study suggested
an increased incidence of C. parapsilosis infection associated
with caspofungin usage (13). None of the studies mentioned a
modification in the proportion of C. glabrata and C. krusei
isolates that we observed. A possible explanation is the slightly
higher caspofungin MICs for C. krusei and, to a lesser extent,
for C. glabrata than for C. albicans (30; this study).

Our data demonstrate the importance of large perennial
surveillance programs collecting isolates and clinical data,
since individual changes that are not reflected by global anal-
ysis of susceptibility profiles can occur (30). Even though an-
tifungal susceptibility testing methods are not yet fully accurate
to predict treatment efficacy during candidemia (32, 37), de-
creased susceptibility to fluconazole and caspofungin detected
by a standardized method was associated here with recent
exposure to the drugs. These data underline the possibility that
a new episode of sepsis after recent prescription of antifungals
may be due to isolates with decreased susceptibility to the
prescribed drug, including caspofungin. Only prescriptions tak-
ing place in the 30 days prior to candidemia were recorded
here (without details on dose or duration), with earlier pre-
scriptions which could explain why a few isolates with de-
creased susceptibility to azoles or caspofungin from among
normally susceptible species were discovered in patients not
reported to have been exposed to the drugs being excluded. In
a recent survey in the United States, 43% of the patients
(compared to 9.5% in our study) received antifungal agents
prior to candidemia, but no detail on the nature of the drugs or
on the impact of these prescriptions was provided (18). In a
retrospective study involving one hematological center, the
authors noted a shift in species distribution (increase in C.
parapsilosis and decrease in C. glabrata) associated with de-
creased and increased use of azoles and caspofungin, respec-
tively (37). Knowing that a recent 1-day prevalence study in
French ICUs demonstrated that 7.5% of patients received an
antifungal drug (fluconazole for 60%, caspofungin for 24%)
but that invasive fungal infections were not documented in
two-thirds of these patients (39), there is an urgent need to
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extend advice for improved usage of antifungals in high-risk
patients.

In conclusion, these data emphasize how new therapeutic
practices influence the epidemiology of invasive fungal infec-
tions. The current international guidelines do not evoke the
potential exposure to echinocandins as a risk for the emer-
gence of less susceptible isolates/species, whereas they mention
the risks related to azoles. Our results could thus influence
future recommendations for the management of patients at
risk of or suspected of having invasive candidiasis.
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